###### Key questions

What is already known about this subject?
=========================================

-   Atrial fibrillation (AF) is a common heart condition that affects around 1 million people in England with a further 425 000 estimated to be living with undiagnosed AF.

-   Without treatment, those living with AF are five times more likely to suffer a stroke costing the National Health Service (NHS) on average £23 315 per patient.

-   Estimates suggest around half of patients with AF remain undetected.

-   Training for podiatrists to provide opportunistic screening for AF during a local diabetes foot check represents an opportunity to detect previously unknown AF.

What does this study add?
=========================

-   Diabetic foot checks represent a feasible opportunity to screen for unknown AF.

-   Our study suggests that for every 500 patients with diabetes having their feet checked, one new case of AF would be identified.

-   Using data from the Stroke Association, this would prevent two strokes per year, which equates to a cost-saving of £46 630.

How might this impact on clinical practice?
===========================================

-   Our pilot study has highlighted the potential for opportunistic screening for AF by trained podiatrists during a diabetic foot check.

-   Podiatry staff were assessing pulse presence using Doppler and with training were also able to listen for pulse rhythm. This would appear to be a significant screening opportunity to ensure those with irregular pulses are identified.

-   Across England, if all patients with diabetes had their pulse checked as part of the annual review screening for an irregular pulse, we believe that approximately 7600 people could be detected with AF. If 7600 patients were correctly anticoagulated, 380 strokes could be prevented saving the NHS approximately £8.8 million (minus the cost of treatment).

Introduction {#s1}
============

Atrial fibrillation (AF) is a common heart condition causing an irregular heart rate.[@R1] It affects around 1 million people in England with a further 425 000 estimated to be living with undiagnosed AF.[@R2] In those aged over 65, almost 1 in 10 people are affected by AF which is often asymptomatic.[@R3] Without treatment, those living with AF are five times more likely to suffer a stroke[@R4] costing the United Kingdom National Health Service (NHS) on average £23 315 per patient.[@R5]

In the UK, stroke affects one person every 5 min. It is a leading cause of adult disability.[@R6] Strokes related to AF are considered to be more severe and cause greater disability than strokes in those without AF.[@R8] Following a stroke, half of all patients with AF will die within 12 months.[@R8] For those who survive, living with the consequences of a stroke can be worse than dying, as disability and fear of death become significant issues.[@R10] In addition to devastating patients' lives, AF and stroke also impact on the lives of their families and carers.[@R11]

Despite the availability of free and simple checks, estimates suggest around half of patients with AF remain undetected.[@R12] This is frequently because people are unaware that the symptoms they experience are a sign of anything serious.[@R12] For many, experiencing a stroke is the first sign of underlying AF.[@R14]

As the population ages, the current situation is predicted to worsen as the number of people with AF is expected to more than double by 2050.[@R15] Therefore, our ageing population will increase both the number of people with AF and the number of strokes that result from AF.[@R17] Furthermore, this increase will be amplified as we become better at preventing deaths from other conditions, such as heart attacks, which themselves increase the risk of AF.[@R18]

When used correctly, existing treatments are effective and could prevent AF-related strokes, saving thousands of lives and millions of pounds from the NHS budget. For example, when anticlotting therapy is used appropriately, it is highly effective, lowering stroke risk by approximately two-thirds in patients with AF.[@R19]

There is therefore an urgent need for coordinated action within healthcare systems including the NHS to achieve earlier diagnosis and better management to reduce the risk of stroke in patients with AF. One approach recommended by national and international bodies is the use of targeted screening programmes drawing on routine manual pulse checks and ECG readings.

Diabetes is a common condition affecting 3.8 million people across England.[@R20] In order to prevent diabetes complications, it is recommended that those with diabetes have their pulse checked as part of an annual foot check review with recommendations that all patients aged 12 and over should be offered a foot check aimed at identifying early peripheral vascular disease. Despite this recommendation, unlike for diabetic eye checks, there is currently no national screening programme for either pulse checking or diabetes foot screening. As a result, local policies regarding the delivery of diabetic foot checks are variable and aimed primarily at detecting whether pulses are present rather than determine its rhythm. Currently, any person detected with an irregular pulse, through whatever means, is usually referred from their primary care clinicians (general practitioner, GP) for a 12-lead ECG to confirm diagnosis. Arrangements for diabetes foot checks are made locally and vary between clinical commissioning group (CCG) areas.

In the current study, we implemented training for podiatrists in order to determine whether an opportunistic screening for AF during the local diabetes foot check was feasible and whether it detects previously unknown AF.

Method {#s2}
======

Durham and Darlington Podiatry Services serve a large area of 622 000 people living in a diverse geographical area of both urban and rural communities across North Durham CCG, Darlington CCG and Durham Dales Easington and Sedgefield (DDES) CCG. After discovering a patient with an irregular pulse, the Service undertook this pilot project to examine the number of people with previously unknown AF detected in the diabetes foot check. This enhanced service was delivered for 3 months, from 1 January 2016 to 31 March 2016. The team of 45 podiatrists and footcare technicians were assessing pulse presence and flow using a Doppler system. They were trained to listen for both pulse rhythm as well as presence prior to the project starting and continue to have updates. Any patients detected with an irregular pulse using the standard Doppler assessment, who did not already have a diagnosis of AF, were referred to their primary care physician (GP) for a 12-lead ECG to confirm or rule out AF. After 30 June 2016, those individuals referred back to the GP had their final diagnosis checked via their electronic patient record in order to discover whether the detected irregular pulse was subsequently diagnosed as AF. Staff had their notes audited which encouraged records to be completed.

Results {#s3}
=======

A total of 5000 patients had their feet checked using pulse Doppler within the 3-month period, and 10 patients were identified with previously unknown AF. Therefore, for every 500 patients with diabetes having their feet checked, one new case of AF was identified.

Extrapolating figures from 3 months to 12 months suggests that 40 new patients with AF could be identified annually across North Durham, Darlington and DDES CCGs by encouraging appropriately trained podiatrists to consider AF when performing a pulse check as part of the diabetes foot check. Using data from the Stroke Association,[@R4] this would prevent two strokes per year, which equates to a cost-saving of £46 630.[@R5]

In 2013, the National Diabetes Information Service, Yorkshire and Humber Public Health Observatory estimated 231 777 people in the North East, North Cumbria, Hambleton and Richmondshire area with diabetes.[@R1] Therefore, 463 people could be found with AF, preventing 23 strokes and saving £539 742 or in excess of £0.5 million.

Conclusion {#s4}
==========

Our pilot study has highlighted the potential for opportunistic screening for AF by trained podiatrists during the diabetic foot check. Podiatry staff were already assessing whether a foot pulse is present, and by training them to also consider whether the pulse is regular would appear to be a significant screening opportunity to ensure those with irregular pulses are identified. As a professional group, podiatrists are ideally placed to provide this opportunistic screening and were very receptive to the programme and recognised their clinical responsibility to help detect AF. By raising staff awareness of AF and empowering them, the podiatrists felt they could have an impact on a patient's life, possibly even saving a life.

The pilot has been an excellent opportunity to raise awareness of the condition among healthcare professionals and training continues to be rolled out through County Durham and Darlington and the Northern Diabetes Footcare Network.

Across England, if all patients with diabetes had their pulse checked as part of the annual review screening for an irregular pulse, we anticipate that approximately 7600 people could be detected with AF. If 7600 patients were correctly anticoagulated, 380 strokes could be prevented saving the NHS approximately £8.8 million (minus the cost of treatment).
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